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LER7O0FH L Vv OMECBIITTHER L ZF0RNERE

SIRKFIEEIMEL B FME (EIE © T —FRB0E)
KA®R R A

WEM L A7 059> > (evofloxacin, LVFX) DIRESHEIZBIT A2 RERBIMB I ULANERAEEROLZLEZH
Be LT, LVFX B & U7 D3 BMADR3354 DRI S LT THEE 2 By TR IRFEEER (electroretinogram,
ERG) ®ail, bk & UEEIK/NE (oscillatory potential, OP) %454 & L TILBHRR L, 7 LVFX O FRPEAAHEIEC
BLITESLHAEBLIUFRYTFIIBOTERGDaik, bi, cif, OPB X UHEFEEN (visually evoked potential,
VEP) % & ISR E 4 188 L L TR L, &5 LVEXREOHRS BOBRMNETE L CLVFXHFEREAROIRA
TREE (I3 & Oty T B THBRE L7z, JEHBRARERG - & M Tid, LVFX 3004 M 3 & 0'DR-3354 100, M i
Tl ERG &3 1288 bid 2 Ao 728, LVEX 500, M 3 X UFDR-3354 300 M #E3T Tl OPIEIBIZET L7z, #HHHARFRERG 2%
fb% & 72 & W EEY) IR 12 DR-3354 IC e L TLVEX TR {, W REFMTHERICE JIZTRBCERF AN, LVFX
200,08 % 71500 g DI TFAHPIEATIXE 5 £ UA Y55 & & I12ERG &ML & o 7245, LVFX 1000 g ¥ 7213
20004 g DR TAHPEACTIRERS L OHEYFF L 3 I20PDOIRIEN —BEICET LA WIhoEARIZEWTHERGD
clEB L UVEP O BMIR A IS LI 2 <, MRS b & e kit e 2o 2. LVFX 20mg/kg #E LIS 25 242
BWT, LVFXBEE A5 = e IRABTREEY X LAY FFLOMTERICIIMEL 20 o 7225, ITBBHRES
LRI E DA S = AR CRAEY R I LER Y T ETHEICE ) 07, LVFX 500 g W FHRREARD
T AR LVFKRE I H A L OFRY L ICENERAILBVTEML ETH ) RROBR LR L), IHBHAE
BIOWEAE LR  REER2EDXT 2 EARABTRIIE L AW ThoBSCBnThHE Y FICHLARY X T
HECEC, LVEXO A 5=y B2 ORNEECERLBEE B XTI AP L7, LVFX 500u g B FHMEAR
WE NS L OB S FRECHALC R BEE B XIZE T, POEARS R L b 24 REMIZh ) ME IR
KOFELBEBEONYRINEEILEESERT 0T, TOBRERPHHEENS. L LIVEXA A 7 = SR RAMR
PICEREICDZDRETL0T, LVEX O HE QRIS 8 L CEHM O SH%5OBICIZRBEEORBU A TER TS
TH5b.

Key words levofloxacin, melanin, intravitreal injection, retinal tolerance, intraocular
pharmacokinetics

TNFOF O REHIEA (7 nEx s n s Hl) AL
FERAHEBEENTEY, TTIHEEN 7 VO F 20 L fl)t
BORLEREROBTHEEICEHEN TS, L2LINLO
TNATOF /T HIHN AT PMEEE LY, RIS
MR BRI & 0 A 5 = o S A IRAEEN I SR 2R T
AT EPHE SN, FRICELIRFEEROEISEHEND
o =¥, BRAEEB T ANBEERR BT RN
L v Z4& AR O ¥EINZRE V- Propionibacterium acnes (P. acnes)®™
REN R FRE 0% EORERIC & 2 BEEIRN DRI L
LoTETWA, E6CE3MRL T 2 2REHDOLHIZLY
AF L) Ui ERE R E D ERE (methicillin-resistant
Staphylococcus aureus, MRSA) B L A F ) ViitHRER L
% ER (methicillin-resistant Staphylococcus epidermidis, MRSE)
AFE R NY, MRSAB & O'MRSE 2 & 5 IREGLAE O 3 AR

FR9E4R 15 824, FH9ES A 22 HZHE

ASNTVWAD, IhooRNER7VADE /0 AIIERT
BEboOI L, 7t F 0 AGIRBHIC BV TE
FhRREE EDTETENY, Lo CiRICHT B 7040
F /0 VHOREUORTNETEITEEL L) D0H D,
BRI TE S bR TWE 7 Ve X /2y Hlo—DoT
Hb+70F4H v (ofloxacin, OFLX) (&2 2R
a1 1OEEIIELI L IETHL I ENFUMI AL
nTwi, FOSANLERER7OXY L (levofloxacin,
LVFX), R-{k»*DR-3354Td % ™. Staphylococcus aureus,
Staphylococcus epidermidis 3 & U° Pseudomonas aeruginosa % &'
OFERIRBEERRE P 2 AT & A EDOHITHT % LVFX
OB EHEIZOFLX oEIz2ETH ), Thilx L TDR3354
OB IEMAZE L (EWI &5 5 LVFX 2 OFLX OHLE ) D 1E
HAKTHE L SNTVE P, EEILR Y LVFXOVAERB

Abbreviations ;| CPFX, ciprofloxacin; ERG, electroretinogram; GA, glutaraldehyde; GM, gentamicin sulfate; HPLC,
high performance liquid chromatography; IDs, 50% inhibitory dose; LVFX, levofloxacin; MICq, 90 % minimum
inhibitory concentration; MRSA, methicillin-resistant Staphylococcus aureus; MRSE, methicillin-resistant
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NTWV3E, FITRIRCR7ALFEF / O0rFlo) HIREME
BIZBWTLABREHT2BEIMA S L EDNDLVFX £ #
ML, ZORBHEICELTLEEELZLALLTORIZD
WALz, T4bb (1) LVFXB L UDR3BAD B F
R B LT EETILBRIRET 5 Z L0 X D R AE T
B LI THBIIERI W FH~, (2) LVEX#EOH
L5#%0BRABTEAR YT XL ERYYFETHRITT A LIS

200

150

‘J ; e

i}
A] 7Y
[ 3

100

o
o

150

Relative percentage (%)

1004

50

ot .
0 15 30 45

Time (min)

Fig.1. Changes of the latency (A) and amplitude (B) of the a-
wave with the LVFX-containing solution in the in-vitro eye-cup
of the albino rabbits . The concentrations of LVFX in the
irrigation solution were 100 M (O) , 300 M (O) , 500 « M
(&) and 1000 M (H). The stimulus intensity was 3.5 X
10% lux. The percentages of the latencies and amplitudes in
the LVFX-containing solutions to those at the end of the initial
perfusion of the control solution (time 0), (tested
solution/control solution) X 100, were plotted against time
after onset of perfusion with the LVFX-containing solution
(time 0). The shaded areas indicate the period of perfusion of
the LVFX-containing solution. Each data point shows the X +
SD. *, p<0.01 versus the initial perfusion of the control
solution (time 0).
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L0 LVFX D A F = > FAEAIRNEERIC B L3 %
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Fig.2. Changes of the latency (A) and amplitude (B} of the a-
wave with the DR-3354-containing solution in the in-vitro eye-
cup of the albino rabbits . The concentrations of DR-3354 in
the irrigation solution were 100 » M (O) , 300 M (), 500 « M
(&) and 1000 M (M. The stimulus intensity was 3.5 X
10° lux. The percentages of the latencies and amplitudes in
the DR-3354-containing solutions to those at the end of the
initial perfusion of the control solution (time 0), (tested
solution/control solution) X 100, were plotted against time
after onset of perfusion with the DR-3354-containing solution
(time 0). The shaded areas indicate the period of perfusion of
the DR-3354-containing solution. Each data point shows the
X +SD.

Staphylococcus epidermidis; ND, not detectable; NFLX, norfloxacin; OFLX, ofloxacin; OP, oscillatory potential; P. acnes,

Propionibacterium acnes; VEP, visually evoked potential
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5450 % 5T, RIIKEHES &N LVFX ORI
LEMEROTFHICAERLELONS.

S L UHE

1. FEHBFRBIEER (electroretinogram, ERG)

1. EEBBY, FEBIRMOMERS & CHEREA
RE2~3kgDHE Y F20MLA0REMAL L. 24RHL
FORIEGORIC, BREET CTUTOFRIEIC L » THE, ik
W X USRS S AR ERR L /2. RV PAVEY
—NFRU T L (BT I, KEARBE, KK 200mg D
HIRPES T B A Y F R FRESE S, BB ISRk L
7. 100%MET 2% 101/ 5OHETERR L BREK
(R4, MBUIRRER) FIcHE LRIk A, AR &
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I L7 LVFX 3 & U°DR-3354 I3 Af e R BLR (85—, R

150

100

2]
o

150 r

Relative percentage (%)
o

100

50

0 15 30 45

Time (min)

Fig.3. Changes of the latency (A) and amplitude (B) of the b-
wave with the LVFX-containing solution in the in-vitro eye-cup
of the albino rabbits . The concentrations of LVFX in the
irrigation solution were 100 oM (O) , 300 p M () , 500 » M
(&) and 1000 M (H). Other conditions were the same as in
Fig. 1. *, p<0.01 and **, p<0.05 versus the initial perfusion of
the control solution (time 0).
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2. BRAEHRZNRE
BRENERBI2EOHETT AT I ATy 7 HERPLED,
HEBROBMTE DIT1mMITH -7z, BEBOMHIGT HH
WIS PR O RRIILZEAT A L )RR D
v THERMIFSNTEY, FOHRRZE 7 EEY 10mm 4L
RFECE) UMASRHBCEFREZEE L. BRETIELY=—
VBIDF 2 — 7 (FE3mm) 2L, T —<—2 4L EEH
FTHILICEo T ICTITMARLL. MRS NREEEER
EUEROER,ORASE, L 505 18R L TEBERIC
25ml /5 O ETHER L7z, T 28R 0RERIZIE 100 %%
ETZE101L/FOHETERL, REBEOpH%E8.0~8212
ML,

FEEERICIE, BIEIR 2EALZ. RUSTHOM
# 1% NaCl 119.50mM, KCl 3.60mM, CaCl, 1.15mM, MgSO,
1.06mM, 72— Z26.00mM, NaHCO; 25.10mM & & Of
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Fig. 4. Changes of the latency (A) and amplitude (B) of the b-
wave with the DR-3354-containing solution in the in-vitro eye-
cup of the albino rabbits . The concentrations of DR-3354 in
the irrigation solution were 100 M (O) , 300 M () , 500 M
(&) and 1000 M (M. Other conditions were the same as in
Fig. 2. *, p<0.01 and **, p<0.05 versus the initial perfusion of
the control solution (time 0).
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Nal,PO, 3.00mM T& b, D& 300 + 3mOsmol T o
7z

FEHlBz I, EiE % E L Xenon Arc 45 (Xebex, HE) (2
TRIT LAzt 7 — 21T %06 & § 5 ERG HGHIBEE
CEHBUER, B 2EHLL. B3P 7 vy —, &
Wz VBLOERL Y ANFHARENRTH S, FIMEHEE
AL CTE LS N HAMEEYS GEIEmIEE 3.5 X 10° lux,
FRERR 200 3 ) AP % K 6mm OB FkHE R % A U TR D
A B L, B2 I S G2 AR BRAESRNICEE S
N—woR - HEHEBENSH (HARE, ER) I2L->T
ERG # i L, Riigs366T (AARELSH, HiX) CH
B L%, EE5MERTTOTA (HABR=9) LIZFRL ..

WIRHORER T alks L UbKILHETIZ0.3W, BB/

(oscillatory potential, OP) DERFFTIZ3 I VAL L7,

xR & #ETE L CTERG (aif, bIEB L UTOP) 2 i L,
ZO 1534 ICF U ERG # 58k L Tl OB B OIRIES L U
BB R W LR LTI OEEEBERE L.
LVFX ¥ 7213 DR-3354 % 100 M, 300.M, 500 M & & OF
1000, M DHEE TH IR ERIHEM L, EIRINEER % (B
L7, BERERETEDRINZERICZEHRL, 155%ICEV
ERGZ#EEH L7z, S HIZRERTNBEEBICHELTISE
L U304 %2 ERG 2 3t8% L 7-.
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RIBEFEARICETEIL A, 005 0, TOIRBIEZMELAZDD
% OPIRIE & L 7.
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1. EEREY
FRE25~3kgDEMB Y FTIMLB L FEES ~2.5kgDE R
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(MERY, T 252, KrHHICEBRS L, FHfAEx
2HEBU EITo 7. BRERDOFT - I VFTF 7 1 =12 L BHE
TREHEF ST EICHAY T FBLUABY T FE 1LY,
FRREHAMIREONECIAEB L FRY Y FE4LE
R L.

2. LAY, EXORES L UERRSE

kA L LTHCLVFX (E—REE) 2 ML, 20k
M5tiEI22.88MBa/mg TH Y, BB OT ST T4 —DhE
B ETHE LB LTI 97 % ETH -7z, HE
sae ST 41— ZBEL T, BERE L TEZ0.25mmd
) H 4 ) 60Fy No. 5714 (E. Merck, # VAo v b, F
1), BRBELLTIZ7UORVL I AT ) -V 28%T ¥
FoTR=2 2. 1BLOPTY /=)L 8% T EZTFTK=T:3
EHEALL. HEKEL L8 LT, “C-LVFXIZIEE# LVFX
(BE—E) % LRSI 1.85MBq/kg & %2 B & H 12Nz 72, |
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Fig.5. Effects of 500 M LVEX on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave and the b-wave were not deteriorated
by 500 M LVFX. The oscillatory potential was deminished with 500 » M LVFX. Amplifier time constant was 0.3 sec in A and 3 msec in
B. Responses in A and B were obtained from the same eye-cup. The uppermost traces show responses during initial perfusion with
Nagayama’s control solution. The second traces show responses during perfusion with the LVFX-containing solution. The third and
fourth traces show responses after the LVFX-containing solution was washed out by Nagayama’s control solution. Upward deflection
indicates positivity of the vitreous side in reference to the scleral side in all figures showing the ERG in the present paper. Rectangular
waveforms at the bottom indicate the onset (upward deflection) and cessation (downward deflection) of stimulus light in this figure and all
other figures showing the ERG or the visually evoked potential. Numerals at the right indicate the time after onset of perfusion with the
LVFX-containing solution or Nagayama’s control solution. The stimulus intensity was 3.5 X 10? lux at the retina.




LRI O34 OB L2 8 LI NE)E 343

& LA 2 RN R R JORBE, W) ML, LVFX 3. WEHOF—+FUFTTT A~

L LT 10mg/ml O Iz L7z, EEREE 2ml/keg LVEX & L Efa kX O Fa Y FICUCLVEX 2RO SL, 1, 2B X
T 20mg/kg) & T LA F—F V& F TR F O H RIS UeEMEBEORELATHEBLIUFRE Y FREILE A TS
oHrE L7 HSICB L THAELE RS kb o7, — b (KA AHEE) 200mg D EIRPFIESN CHREES S EBD

A B

Control 15'

vex \/\ j/,/\k‘ .
15'

ceconers ‘\/\ //\/\\ s

| 15 I

Recovery ‘\/\ 30"

30
- _ l 500 uv ] I 100 uV
100 msec 20 msec

Fig. 6. Effects of 1000 «M LVFX on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave was not deteriorated by 1000 M
LVFX. The b-wave and the oscillatory potential were diminished with 1000 » M LVFX. Amplifier time constant was 0.3 sec in A and 3
msec in B. Responses in A and B were obtained from the same eye-cup. Other conditions were the same as in Fig. 5.
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Fig.7.  Effects of 300 M DR-3354 on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave and the b-wave were not deteriorated
by 300 M DR-3354. The oscillatory potential was deminished with 300 #M DR-3354. Amplifier time constant was 0.3 sec in Aand 3
msec in B. Responses in A and B were obtained from the same eye-cup. The uppermost traces show responses during initial perfusion
with Nagayama’s control solution. The second traces show responses during perfusion with the DR-3354-containing solution. The third
and. fourth traces show responses after the DR-3354-containing solution was washed out by the control solution. Numerals at the right
indicate the time after onset of perfusion with the DR-3354-containing solution or Nagayama’s control solution. Other conditions were the
same as in Fig. 5.
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WCMREREFHE L, —70COFFATA A - T F 7 THE
L7z, K2, 5% A NVEFL VB —ACIRETIZOb—4
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EHELL, F0O%Y 44 3I2 0 b—L4PMV 450MP (LKB,
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#35umDFEFEY R 2 HET — 7 No. 810 (FRAR ) —x 4, K
H) WY THID &£ oz, BoN-FEWH £ —25CRik
CTHMEHREL, UAREAZES 4umOREES A 7R 4V K
TREEER, B THEoLBIXM7ANVLAMARGHY 17
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AQUASOL2 (Du Pont NEN Research Products, KX + >, =
HFa—kyy, KE): A¥ == 5%Hnr. £5E
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Fig.8.  Effects of 500 M DR-3354 on the ERG of the in-vitro eye-cup of an albino rabbit. The a-wave was not deteriorated by 500 ..M DR-
3354. The b-wave and the oscillatory potential were diminished with 500 M DR-3354. Amplifier time constant was 0.3 sec in A and 3
msec in B. Responses in A and B were obtained from the same eye-cup. Other conditions were the same as in Figs. 5, 7.
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4 FIzIE T FEERARRM3 RERE) £ 51, k¥ A
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Fig.9. Changes of the latency (A) of the second peak (0.) of
the oscillatory potential and amplitude (B) of the oscillatory
potential (0,+0,+04+0,) with the LVFX-containing solution in
the in-vitro eye-cup of the albino rabbits . The concentrations
of LVFX in the irrigation solution were 100 2 M (O) , 300 » M
(@), 500 «M (A) and 1000 .M (H). Other conditions were
the same as in Fig. 1. *, p<0.01 and **, p<0.05 versus the initial
perfusion of the control solution (time 0).
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Fig. 10. Changes of the latency (A) of the second peak (O.)
of the oscillatory potential and amplitude (B) of the
oscillatory potential (0,+0+0,+0,) with the DR-3354-
containing solution in the in-vitro eye-cup of the albino rabbits.
The concentrations of DR-3354 in the irrigation solution
were 100 M (O) , 300 M () , 500 M (&) and 1000 M
(H). Other conditions were the same as in Fig. 2. *, p<0.01
and **, p<0.05 versus the initial perfusion of the control
solution (time 0).
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LVFXi&HW % % IZEA L2, LVFX 200, 500, 1000 % 7-13 3. EREHENRE

2000pgiEAICIE, ZREFN2, 5, 10F 722 20mg/ml DiEE D ERGB LU VEPRSRICEEL T, 05% IS I FE05%
LVFX{&EHO.1ml 2 Fv 7z, fhARICIZ A~ — F* MA 0.1ml @ BB72=2L7YY (I F) 2P, SFBE) OSBRI DEE
AEABROFHRTEAL. FEABIOVWIHEBLUER L2 L, 305MORIESEIC, ¥5F—LE50
THFESET OB Lz, 2B, EARIEBEOVEPRLER (Z3) BLOET 77—V 2%EHHE ST TV) O7 110
WIREREZ TV, BEICHNS 2 WiIZABEHELS S OBF& BAHO05 ~ Iml/kg DEFAPIESH DI L > TS KBEFL,
WEALP2EBEBRES RV EXBEELE. THFRICER L HREERIC Y ¥ 2 EE L. ERGAE
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Fig.11. Distribution of “C-LVFX in the eye balls of albino rabbits at 1 hr (A), 2 hr (B) and 6 hr (C) after a single oral administration at a
dose of 20 mg/kg. Upper row shows dark-field autoradiograms. Lower row shows autoradiograms superimposed on the images of eye
balls. The radioactivity of the whole eye was much higher at 1 hr than at 2 or 6 hr after “C-LVFX administration.
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Fig. 12. Distribution of “C-LVFX in the eye balls of pigmented rabbits at 1 hr (), 2 hr (B) and 6 hr (C) after a single oral administration at
a-dose of 20 mg/kg. Other conditions were the same as in Fig. 11. The distribution was similar at 1, 2, and 6 hr after *C-LVFX
administration. High radioactivity was observed in the melanin-containing tissues ( the iris, the ciliary body and the choroid-retina ).
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BiCdR - BAREMNT614U (HALE) V. 208
A BAE O L7z lomliEFRE o R IcE &, EHEO
gwIZy)avyFa—-TRERLE. ZOV)AYTFa—-TD
EWCTE L AMSARRSICET 5L, Fa-T%Y
FEFBERRICH) M AEERC O AMOBEREEAL,
BE L -BETES A EF AR LB W

Setligizid T & BBk ERG BYChI B E (S WBIERT) %48
AL FBEEE L > X TEERICYEROM MR A
WCTHIRRI B2 S 7z, PR O W (EF4mm) %
IR O AR R lem 1287, 25 O % 8 lux DR
KT TR -7,

FAETRES lux, FEEREM SR OHBEREL GBS LT
W) & AVISEIEERRES X 10° lux, REHEFER 055, RUME
B 1/3Hz DM (adk, bEBLUOPH) Lo THEES
h7-ERG % WiREKFICEESk L7z, afk, bikB L UOPDBIE
21, ERGERL % At iE R4S AB-622M (HANE) THIEL,
FM¥— % L a2 — % —NFR-3515 (V =—, BX) IZF&HL,
EINEFIYE ATAC350 (A ALE) C 10 ENE T L2k
FEEEETALLELIT, RyLa—F—WX4401 (F'F 7+
vy, BE) THHE L. WEHRORERLalks LUK T
o, OPTIR3IURE LA clEDEEIZIX, ERGEM%:
BERMIESERM-5 (AAXE) CHIEL, f¥Lba—-¥—
WX4401 (F5 74 v 7) TRH L7,

ERGER4k# T # 2 VEP 2 THIR B IS0k L7z, VEPELERIZ
3dH o0 LHEDAATEV:VEPARERET AV, AHEE
B AT B YA Rc BV 78 - EILERERNT-614U (H
FHE) #FEBE L. 2BEAREFNLEFNROREIZ L5 VEPE
firid, s+l VEP BB TR s /. VEPEM & i
E82 AB-622M (A ALHE) THIRL /-, MIRSFOKERE 2
E L7z, BIBOBIEREE, FREREMES L ORIBERERELENS X
10° lux (AJEEEE), 1B L U0.2Hz TH » 72,

BBl X L TERG B & 'VEPZL§k % LVFX i TR P9 AHT,
VEABRIEER, 2H, 1, 28X U4BBIC T 7.

B REE L TWAHIBEOMIZBYT, 7Y FOMKERIR
—ETh-o7z. RERO IR ORFIEIRFBLUPAICRTLTY
7:0T, ERGEB L U VEPRFF iRz T2 HEZ A
Lol

[Hif] (27RY ERG 3 £ O'VEP IR T LM & DiRNIGH
BB OBMEE ERT L. ERGDalk, bikd X FOPEREN
EHNE I OFHRARERG L AR & L7z, 7272 L OPIZ2W T3
0250, ETOIRIELME L CTOPIRIFE L7z, Fl-claiR
TBE L BB S cDERETE L2

7 FVEP IS WAL S & BRIEREFAONS. W
ARG ISR CTIRAEREIVN S WS, BREGREIIEA OERIC
Lo TBIELRTVwESNAY, Lizdo THABZETILVEP ©
NPBEEET L2 b L EMRS OEREHTIEEE L.

ERGIETZZHIBB X URHEFE—EIL o THRER L
DEROME, BERLAEFEOBLIEN, BhoeFIREE L
DbTFPHECIZL > THEEESZIF) 27, £72ERGD
HHEER A 2L 2 LoBEFENERS BT LIETER
V., ZOOEHERIChAAEBRIIBWTERGE KEL TR
5T ABICERGEFICEZE L) 2BETFTOREETESE
WCHERR T A Z LA RETH B, Lawwill®id 7 4 FERG (alk
BIUDEIER OOELEHERFTL, FA—RoBEEE
FIROBTOMHEL Y b KEVDT, vHFERGELE R
(bl o THET AR BRI E LARENRE LTE
HIRCHET A EFEYTHL EME L. DLICEHET
HNEEOREL 55 4T 57-DIZERGiL#HFT 1 H
DD bLO—EREEH FB2EE~ 68 12174y, ERGE{LIZD
WTIRERRTHEBRE TR -7, Thbb, MAEMTEA
BB L OVEARO SR A LA BRDal, bk, ciikd
L CFOP DRI E 72 I3 THAGIE % 100% & LT, EFEABRD

Table 1. Concentration of LVFX in the serum, the blood, the cerebrum, the cerebellum and the ocular
tissues 2 hr after an oral administration of 20 mg/kg LVFX

Concentration of LVFX
Tissues (X=£SD, pg/mlor g g/g tissue)

Albino Pigmented
Serum 3.784£0.77 4.40£1.68
Blood 3.53+0.88 3.931%1.55
Cerebrum 0.561+0.18 0.49%0.15
Cerebellum 0.57+0.18 0.40£0.13
Extraocular muscle 4.02+1.45 4,05+0.44
Conjunctiva 2.43%1.10 1.15£0.32
Aqueous 0.77+£0.21 0.57+0.12
Cornea 1.4610.49 0.71£0.27*
Iris-ciliary body 1.30£0.32 14.08 £1.56*
Lens 0.11£0.04 0.06=£0.02
Vitreous 0.43+0.12 0.41%0,11
Retina-choroid 1.7240.54
Neural retina 0.68+0.11
RPE-choroid 30.56+9.35*
Sclera 1.93+0.56 0.900.72
Optic nerve 1.71=£0.66 0.93+0.39*

RPE, retinal pigment epithelium.
* p<0.05 versus albino rabbit group.
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LAY (ZhA LA b RIS, BRT LY, KR
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SEEHE L. TR OBIEIIIRREIC X2 F v Y AV
FBiCk o7z, BoNAEL S ERENMGEREEZ KD/, &
SICHAEIREE 2 LVFXIBEICIRE L, LVEXBETHEB L
UH 73 F5ILOFH fH + FHERZE @ £SD) THRRL .
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Fig. 13. Changes of the amplitude of the b-wave induced by an
intravitreal injection of LVFX in albino (A) and pigmented
rabbits (B), The dosage of LVFX was 200 zg (O) , 500 g
(), 1000 g (&) and 2000 g (O). The percentages of the
amplitudes in the tested eye to those in the control fellow eye,
{tested eye/control fellow eye) X 100 (%), were plotted against
time before and after injection. Stimulus intensity was 5 lux at
the cornea. Each data point shows the X = SD. *, p<0.01
versus before injection.
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T0.02g/ml, AIET0.09.8/g, TR EBRIRT0.08,g/g, K
SRT001ug/g, BTHTO0.01,g/ml, HHEAET0.062/g,
Mt E L - REIETO0.10pg/g, MIRTO0.06g/g, ik
T0.30ug/g B L UHLIET0.01 pg/ml) KD % ND L FoR
L7-. 2BER A BIEME I Wilcoxon R A E % Hvy, &
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Fig.14. Effects of an intravitreal injection of 2000 g LVFX on the ERG of an albino rabbit. The amplitude of the b-wave was increased 3 hr
after injection. The b-wave recovered within 2 days. The right and left tracings show the responses from the LVFX-injected eye and the
control fellow eye, respectively. Amplifier time constant was 2 sec. Stimulus intensity was 5 lux at the cornea.
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Fig. 15. Changes of the amplitude of the c-wave induced by an
intravitreal injection of LVFX in albino (A) and pigmented
rabbits (B). The dosage of LVFX was 200 g (O) , 500 ng
(@) , 1000 g (&) and 2000 4 g (). The percentages of the
amplitudes in the tested eye to those in the control fellow eye,
(tested eye/control fellow eye) X 100 (%), were plotted against
time before and after injection. Stimulus intensity was 5 lux at
the cornea. Stimulus duration was 5 sec. Each data point
shows the X + SD.
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Fig.16. Effects of an intravitreal injection of 2000 g LVFX on the ERG of a pigmented rabbit. The b- and c-waves were not deteriorated
throughout the follow-up period up to 4 weeks. The right and left tracings show the responses from the LVFX-injected eye and the control
fellow eye, respectively. Direct-coupled amplification. Stimulus intensity was 5 lux at the cornea. Stimulus duration was 5 sec.
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Fig. 17. Changes of the amplitude of the oscillatory potential
(0,+0,+0;) induced by an intravitreal injection of LVFX in
albino (A) and pigmented rabbits (B). The dosage of LVFX
was 200 z g (O) , 500 g ((0) , 1000 . g (&) and 2000 . g
(). The percentages of the amplitudes in the tested eye to
those in the control fellow eye, (tested eye/control fellow
eye) X 100 (%), were plotted against time before and after
injection. Stimulus intensity was 5 X 10° lux at the cornea.
Each data point shows the ¥ = SD. *, p<0.01 and **, p<0.05
versus before injection.
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FRMTEAROREHS L O LEO KRS TN & FARIC"CLVFX
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w7, EE SN EARSEMEESMZ2T (=2 >) T T
wn, EEaE R REES LUBMECOEL, V-3
D FTET LVFX B Ll L7 (GARHEE).

MELLVFXEEE N CllE L-F i FOEAREK
MBIULABOME GEERE) & ERFRILBRE L, 28
O A EERE 21 Wilcoxon NELFIRE X LV, fEMEE5 %%
WEEEEH) CHELL.

2. MR, WIS R B X URRRO S

HEYFF2MEHEHE L, 1RIEN-2 & R HELE
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R - DR IEP LVFX 8 + 580 LVFX & + GA i # LVFX &)/
FEHBL, FOPYELERERFE ®+SD) TERLL.
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Fig. 18. Effects of an intravitreal injection of 2000 g LVFX on the oscillatory potential of a pigmented rabbit. The right and left tracings
show the responses from the LVFX-injected eye and the control fellow eye, respectively. The amplitude of oscillatory potential was
significantly decreased 3 hr after injection. The oscillatory potential recovered within 2 days. Each trace shows the averaged waveform of
10 responses. Amplifier time constant was 3 msec. Stimulus intensity was 5 X 10° lux at the cornea. Stimulus frequency was 1/3 Hz.

Stimulus duration was 500 msec.
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(500, M L T3 p < 0.05, 1000, M #E Clip<0.01). bk
WE DT I3 B O B IR L, AMLIXIZIZTHEmTSH
27z (F3~8).

3. OPlzB LIzt HE

LVFX ? 100 35 & 07300, MR IZ B3V COPIRIBIZE R 4%
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Td-7:. DR3354D 100 MR IZH WV TOPIRIBIZAE 2K
bt 7 H 2 7295, 300, 5003 & 081000 . M 12 BT OPHR
MEOFHRET ARSI (500 MR TIZp<0.05, 300xM

12 LVFX #1000 M CHEIER L2 (p<0.01) (B5~
10).
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Fig. 19. Effects of an intravitreal injection of 2000 ,.g LVFX on
the visually evoked potential (VEP) of a pigmented rabbit.
The right and left tracings show the responses from the LVFX-
injected eye and the control fellow eye, respectively. The
initial positive response of the VEP remained unchanged 4
weeks after injection. Amplifier time constant was 2 sec.
Stimulus intensity was 5 X 10* lux at the cornea. Stimulus
duration was 1 sec. Upward deflection indicates positivity of
the electrode on the dura mater.

Fig. 20. Light micrograph of the retina of a pigmented rabbit 4
weeks after an intravitreal injection of 2000 g LVFX. No
abnormal changes were observed. HE stain. Bar indicates
100 #m. GCL, ganglion cell layer; INL, inner nuclear layer;
ONL, outer nuclear layer ; RPE, retinal pigment epithelium.
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BeldH SNk h o7z (1),

a7 FAOCLVFXBEOR S 1 REF% T, ITRERRE
B L ORI - MBI B O TEW RS MBSz, Al
B I UHIEA I E g Lok s ngt, KEEB L O
FRIZ ISR IRRE S kb o7z, &5 28MB CIRRKkE
Eofhtteid e L& U722, RETEES 7 IE LM & Mk T
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HLIZEALERTEY, ZORSEESA b 2H%E & IZIZREE
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BB L O &Y T FADOMCLVEX R O 5 2 B % 0
WLVFXEEE2RLIDRY. QEBLUCFRYYFIIBIT2M
EHLVFXEEIZZNZEN3.78£0.77,g/mlB L F4.40 £
1.68ug/mlTdh -7z, METLVFXEEICIZHAGYTFLEEE
YHEL OB THEEERI 2o, ABRBI AR XIIE
AW FARNLVEXIBEIZFN£104320.12,g/mlB LV
041+ 0.11xg/mlT, AEBIFHRYFFICBIT2EAER
OMEFRECHT2WTFRNBEOHIZZENRENH11%B

Fig. 21. Electron micrograph of the retina of a pigmented rabbit
4 weeks after an intravitreal injection of 2000 g LVFX. No
abnormal changes were observed. Uranyl acetate and lead
citrate stain. Barindicates 1 zm.
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B L ) (21000 B & UF2000 g EA TIREASEMRZICH &

Table 2. Concentration of LVEX in the ocular tissues and the blood after an intravitreal injection of 500 g of LVEX in albino rabbits

Concentration of LVFX (X=£SD, x g/ml or u g/g tissue)

Tissues Time after injection
6 hr 12 hr 24 hr 48 hr 72 hr 1 week
Injected eye
Conjunctiva 4.6615.31 0.54%0.46 0.76 0.99 0.3440.52 ND ND
Aqueous 1.68£0.73 0.72+£0.42 0.47x0.18 0.13£0.08 0.09+0.04 ND
Cornea 3.02+1.39 2.50+0.60 1.23+0.24 0.68+£0.25 0.48+0.33 0.10£0.07
Iris-ciliary body 15.605.66 420%£1.26 0.85£0.21 0.23£0.05 0.49+0.59 ND
Lens 18.81+4.79 9.85+5.69 4381+2.48 2.07+0.34 1.56£0.34 0.28%0.10
Vitreous 58.80+12.71 13.61£1.89 2.22+0.92 0.534+0.18 0.2940.10 0.034:0.01
Neural retina 41.71£3.89 8.77+0.87 1.20+0.15 0.35£0.08 0.5040.35 ND
RPE-choroid 17.8641.48 4.68+1.15 0.73%0.16 041%0.39 0.15+0.28 ND
Sclera 9.95£0.88 4.16%=1.19 0.56£0.13 0.75£1.08 1.02+1.81 ND
Optic nerve 1.23+£0.14 0.40+0.16 ND ND ND ND
Fellow eye
Conjunctiva 0.29+0.22 ND ND ND ND ND
Aqueous 0.11£0.10 0.03£0.11 ND ND ND ND
Cornea 0.17%0.05 0.13+0.11 ND ND ND ND
Iris-ciliary body 0.3310.42 ND ND ND ND ND
Lens 0.12£0.09 0.060.09 0.04%0.09 0.02£0.03 ND ND
Vitreous 0.17£0.22 0.01+0.01 0.03£0.22 0.03£0.05 ND ND
Neural retina 0.21£0.11 ND ND ND ND ND
RPE-choroid 1.55£2.35 ND ND ND ND ND
Sclera 0.17+0.15 ND ND ND ND ND
Optic nerve ND ND ND ND ND ND
Blood 0.15+0.14 0.03+0.02 0.03::0.02 0.04£0.04 0.02+0.05 ND

RPE, retinal pigment epithelium. ND, not detectable.
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% OPIRIEDIET (B v FI2BIF51000ugiEATIEp<
0.05, FIfEY 4 FI28175 10008 L UF2000ugiEAB L UER
P EIZ BT B 20004 gTEATIEp<0.01) 7 & NS O, E D IE
BHANAONL, TAHOELIE2HE FTIZEEBELL
(X¥17, 18).

VEP RS- O EABRIC ARSI UFHFRYFF L L ICw
FTHOFEARIZB VT H 3 BARRIH & LVEXE A BRFI# 0 Bz
HEEIZ o7 (H19).

2. BERES & U LIREELRE

BEBLUFEEYFEE QIZRERRE R ro 7.

3. M RET

KRR T, WTHOFEARIZBWTS LVFXEARES
BB IUO4ERTHRYTY Q3K BLUEBYTF (23
PC) & HICHEEICH S e bid o/ (M20). BIRWMRE
2BV TH ETERRRET & R HRIE B & 2R fbid o 7
(®21).

V. WFEREARORNERE

Fi e ™7 0 LVFX 500 1 g i FERPHEA R OIRM B & Uil
WP LVFX I % 2212/ 7. FEARICBITA5F4EALVFX
W, TEAGIEEIEICHE VT E8.80 £ 12,71 pg/ml, 12FRI#
T13.61 £ 1.89p g/ml, 245 T2.22+092 4 g/ml & 7EA 24
MERE TEBICRA LY. FORIGHROEEIETL, 486
Fi1%42 053+ 0.18 x g/ml, 72E5H#120.29+0.10ug/ml, 18
2B VTS 0.03 £ 0.01 . g/ml O LVEX A5 & 7z (K22).

"

EAR24NEE COMFENERIEINIARBTH -2 (W
22). WIBERRMAE (M23), WIEMEE (K24 BLUWEEEL
B - BRAETE (25) N LVEXGREE b IZIZFEBOMER LR L2, #
BK, AEBLOKEERNLVEXEE IR VTR IS
B A L7,

LVFX FE7E AR TR EABLUADRE L 2T X TOMBE TV
THRLWETH LV LVFXHFHRH &N, MIR~OBITEALR
7. MAEAIC S IR O LVFX 03 S vz,

FHs 4+ FAOLVFX 500 4 g i FHEMEABROIRM B L U
WHLVFXiBE 2 R3RT. EARIICSET 50 -F PR LVFX
B, EAGRERMEIZBVT63.37 £ 12.65,.g/ml, 12E:[H%
T12.51+5.06 4 g/ml, 24 %T2.42 £0.34,g/ml, 48R
#%T0.64 £ 007, g/ml, 728/M%T0.32£0.11ug/ml, 1%
T0.07 £0.06,g/ml & By ¥ LIZIZRABOREBER LA
(X22). EAM4KREE COMTENFEIIIZH43FEMTH o
72 (M22). F7248%I2BVT O TP 0.03 + 005, g/ml D
LVEX 2SR s /e, FAREK, AKS X K& EMLVFX
BEOHEED ZZABYTFLEAKTH 7. THICHLTEH
Y+ FOMFERE (K23), WERE (024), WKAEL
R - IRAETE (R 25) WLVFXBE B L U2 ofERIIAE 7L
G PR R - Tz, TRbHICEERE, WEEES X
Ui EE - IRGIEFLVEXERE R, HELZvThok
HIZBLWTHIHBYFFILRLARIY X TERIIE 272
©<0.01). FEALESTIIAGE Y FFOURERE, HREE
BLUTHBEEE LR - RGOSR B CTLVFXIERE &

Table 3. Concentration of LVFX in the ocular tissues and the blood after an intravitreal injection of 500 x g of LVFX in pigmented rabbits

Concentration of LVFX (X£SD, x g/ml or x g/g tissue)

Tissues Time after injection
6 hr 12 hr 24 hr 48 hr 72 hr 1 week 4 weeks
Injected eye
Conjunctiva 0.77+£1.02 1.23£2.19 ND ND ND ND ND
Aqueous 1.16:£0.46 0.76:0.23 0.37%0.11 0.334+0.31 0.08+0.01 ND ND
Cornea 1.871+0.52 1.93+0.51 1.19£0.46 1.20£0.66 0.461+0.10 0.12+0.12 ND
Iris-ciliary body 38.03+6.18 26.56+12.59 25.31£10.57 16.86£7.33 16.80£4.37 5.74%2.23 1.84:0.42
Lens 15.84+1.92 9.48+1.35 3.90+1.01 2411044 1.64+0.30 0.25£0.11 0.02+0.02
Vitreous 6337+12.65 12.51£5.06 2.42+0.34 0.64£0.07 0.320.11 0.07£0.06 0.030.05
Neural retina 66.91+5.20 19.04+2.83  3.88%£2.55 4.3441.73 2.85+0.95 1.91£0.55 1.18£0.35
RPE-choroid 57.91+9.07 5291£21.70 27.81%6.18 2332+11.14 25.63%12.21 13.87+4.15 3.69%2.16
Sclera 15.474+6.95 4.63:1+2.95 0.860.12 1.63+0.91 0.94:0.96 0.41£0.25 ND
Optic nerve 1.48+1.12 0.65+0.23 ND ND ND ND ND
Fellow eye
Conjunctiva 0.29:£0.23 ND ND ND ND ) ND ND
Agueous 0.10=%0.09 ND ND ND ND ND ND
Cornea 0.15+0.11 ND ND ND ND ND ND
Iris-ciliary body 0.28+0.04 0.411+0.26 0.30%0.08 0.38+0.20 0.224+0.11 0.08+0.02 ND
Lens 0.06=£0.06 0.04:0.04 0.0940.10 0.040.07 ND ND ND
Vitreous 0.030.03 0.05£0.07 0.10%0.15 0.01+0.01 0.01£0.02 ND ND
Neural retina 0.08£0.06 0.090.08 ND ND ND ND ND
RPE-choroid 0.65+0.14 0.90£0.59 0.69+0.25 0.531+0.08 0.68+0.13 0.35+0.12 ND
Sclera 0.070.05 0.07£0.07 ND ND ND ND ND
Optic nerve ND ND ND ND ND ND ND
Blood 0.08£0.04 0.01£0.01 0.01%0.01 ND ND ND ND

RPE, retinal pigment epithelium. ND, not detectable.
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Niedrotodt, HaYFFTIRIEALERICBY TILEERE
ClX5.74 +2.23 g/g, MIEREIETIL1.91 £ 055, /g, MIEE
Z L - REETIE13.87 £ 4.15ug/g & LVFXIREIISETS
o7, BRYHFTIZ4ERIIBV TS LVEXEE I B
KT1.84 042, g/g, TRMEBIT 118 £ 0.35 /g, MEEAHK
L1 - BRAGIET3.69+2.16ug/g L EIER R L /.

By FIZBNTH, LVFXIEEAR T HEIN O
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Fig. 22. Concentration of LVFX in the vitreous humor of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
the X + SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [], fellow eyes of albino rabbit. B, fellow
eyes of pigmented rabbit. ND, not detectable (less than 0.01 . g
/ml).
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Fig. 23. Concentration of LVFX in the iris-ciliary body of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
theX +SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [, fellow eyes of albino rabbit. M, fellow
eyes of pigmented rabbit. ND, not detectable (less than
0.08 ng/g). *, p<0.01 versus albino rabbit group.

Concentration of LVFX (ug/g)

FE LT RTOMAMBTLVFX AWM S, MERANOBITHARSL
Nz, LHTHILREREK (M23) B I UBEREEE LK - IR
JB (K 25) T3 fMc L LVFX B ERETH o /2. WE
BB & OB E B - IRAE P LVEX BB I E AT 121
B CIEEA RS X URIEAIROWT NI BV THIEIZ—E
DR THA L7 (23, 25). HEYFFOMBRIZSHE
DLVFX A5 & fz.
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Fig. 24. Concentration of LVFX in the neural retina of albino
and pigmented rabbits 6, 12, 24, 48, 72 and 168 hr after an
intravitreal injection of 500 g LVFX. Each data point shows
the X + SD. O, injected eyes of albino rabbit. @, injected eyes
of pigmented rabbit. [, fellow eyes of albino rabbit. B, fellow
eyes of pigmented rabbit. ND, not detectable (less than 0.06 1« g
/g). *, p<0.01 versus albino rabbit group.
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Fig. 25. Concentration of LVFX in the retinal pigment
epithelium-choroid of albino and pigmented rabbits 6, 12, 24,
48, 72 and 168 hr after an intravitreal injection of 500 g
LVEFX. Each data point shows the X + SD. O, injected eyes of
albino rabbit. @, injected eyes of pigmented rabbit. [], fellow
eyes of albino rabbit. W, fellow eyes of pigmented rabbit. ND,
not detectable (less than 0.10 1 g /g). *, p<0.01 versus albino
rabbit group.
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Fig. 26. Light micrograph of the retinal pigment epithelium and
the choroid of a pigmented rabbit. The neural retina was
peeled off under microscopy without fixation by 3%
glutaraldehyde. HE stain. Bar indicates 100 zm. RPE, retinal
pigment epithelium; Ch, choroid.

Fig. 27. - Light micrographs of the neural retina (A) and the
retinal pigment epithelium and the choroid (B) of a pigmented
rabbit. The neural retina was peeled off under microscopy
after fixation by 3% glutaraldehyde. HE stain. Bar indicates
100 #m. GCL, ganglion cell layer; INL, inner nuclear layer;
ONL, outer nuclear layer; RPE, retinal pigment epithelium;
Ch, choroid.

V. R, WEeRLE - REES L OEEOSEAE
DRE
1. GAMLHRFEIZ & 2 LVFXiREHIE

GAMILETHME LAy FOMEHME, WEaxl
B - WRA IR X MRS 01 A S 6 IR OO LVEX IR I3 2
38.48+10.07ug/g, 70.97 £26.61ug/g¥ L U896 +276.8/g T
bote, EARCREBOMBEE LR - IREES X OHBEA
LVFXiREEIZIZIEE B (BEN) & GAMEEL L OB THES
Ehdo7z, Zhilat L CEAR 6B OB LVFX &
BIXIEEEE (EN) L GARBETHEIZE» > 2
<0.01).

GARELTHMEL - FE v FToMBERE, EEaEL
B IRAETE DS & IR OEAZ LM O LVFEX BB Zn 2
70.41+020ug/g, 8.62+£230ug/gBL1f035+0.23,,g/g
TH o7z, EAB B OEBEA LVEXRE I IEREEE (B
V) & GARIEEE OFICHEZ X 22 07205, EABLAKD
FERIE S & OIS bR - IR LVFX 8B 13 SEE E ik

i

(FAEN) 12 L GARBETHEI KD o 72 HEREETldp<
0.01, MEEELE - JRiEETIEp<0.05).

2. RREAERE, MR LR - IRAGIEDS & U O SR
DRES
FEEETHHM L - WERELE - REEORMEIIBVT
13, HEEE LRSS LTV BB & IS RS L
TV WEANRE L Tz (R26). FdEEEETHEL:
MR T —EEA R EEE TR TV,
GAMFETHHE L MR ESE LY - REROMBETIE,
R ERIT IR IR 8 L T s hTuvrk,
GAMERE = F W CHME L7285 A1, MEEIE 1RO
LTIZIFERICAMES A, fREROMBIEEEE LREe
(EFNTWERI o7 (F27).

3. REEOE
GARZEHOBEEIZ1107L126% TH Y, REB OB
EN Y VAN

4. LVFX ® GAH~DIRH
GATEF~DOLVFX DR HEI323.62101%TH Y, LVFXD
GATEF~DFH DA SN

% £

RBME T MO 7 L+ 0% /v v RPUH SR AL
BENTHEY, ARSREREIITT 5 E—BIRO SRFNCAD
DOHBLN®, TNARXF /U EPRAT B EE LY,
EMIchz AR AIRICE Y A T = > S HIRASN ISk E
BITEETA I LM ERICLIVERINLTNE? Y, ¢
MIBWCRBOME AT Z L dFFs vy, FRAHE0
ITHERAEL L OHIREIE R EORE S BIZIE AT = v KR
CEINTWAEDT, ZA+aF/ o rEHoLE s LB
BizkhrrAad/ osElBlIinsoxr s s e REEN
ICKEIZRAT - TRT AWM BY. BRlicbBWwTAT=y
BRMEETARAMORBFME LTy oo M EBE? 220
LENTWwa, 7uoF k19500007, MEiIY
~F, EEWAHEERE, Bk AT7O—+¥, ZoOMoBER
DFEFIHC SN, 1960FERICAZEZ700F VIZLDE
BLMEEE (& CICHBEHHRE) oB%ErHRESNLSICH-
Frem . EIC L NS RE DN, OO F o E1I0HLY
500mg Ll £, PIIRFEAT300g Ll L, F 2 F O MARMAR A2 4 H
Doz rond Y ERECRESZ L vwbh Ty
LB FlvoARETIUE, AT o SERMEGRIIC D
OF AFRMEIChZ s TEREINE 2012, WIREHIELT
LEMEEORBIEENTH), CLABfETAIZEL BB LN
AR g NATE 0 REHERBRNEERELENTS
D, EMICIEREROMEMELZEC OO DB Z Lo b &R
HTLAWLONTWAD, 7htaf/ arFronsr s
EEBIIA T U ERIRMMBRICEREICRITL, BRTLIL
LOEIER AR ER TS RIESI, ThFaF /oy
FOBRIT T 2 REMOFMABREPEENS LS 0k o720

& 25 TLVFXiZ OFLX DB TOFLX L MEDBRME T
RL, BROBSERHOTIE L ) EWERAPIRBENLD
TOFIX & h b HLMUOFNEH & &, NRHEHETIZOFLX
Do TILVEXDTHWSNBE L) iZh o TETWA®, [BH
fHETh, LVFX SRS &P I2H h OFLX s Icfh
NE—BIRICZN I BEEZLND. 2ZTEPFRICBVT
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LVEX #BIR L, Z0OMBEICE JIZTEER L UZ0RNE)E

o WCTH 4 OWRE 24T o 72,

A THWZH RS ERG O RME ORLBHIEATETS
LT, BIZh7z 5 LVFX OB HEFTE L, 26N
ERAFERG TISHLIT IR EAFIE L2 W 2 L R iR O RE R
pHAEBM L E&HET L3R % 2 2 EOREN HohH, BEL
PR DK FHEEICHBICEMSE A LW TELDT, H
HOMWE~OHEPEHFMTE B, KFEIIBWVTLVFX
500 . M i $5 & UFDR-3354 300, M i T OP izl o E AR A9
Fhtk bt (€5, 7, 9, 10). &5 (ZLVFX 1000, M #E i B
L U DR-3354 500 1« M i ThIEARIBOE T ASH b 4L 7z (A3, 4,
6, 8). L7z7%%> TOPIRIES L WhIKIRIBIZHET B KITTiR
BEIE WD DR33541ZI LIVEX O A 458 <, Rk
THREIB LT EBIZENDH LI EVFHELRI R o7, TR
b%LWKdDR%MERMLT,%ﬁﬂﬁ#ﬁwwm&&B
FTHEZB L IZTERESP LV LATRENT.

Tt aE o rFIMEOMENICHFEL Y 2DNAY v
fLV—AQ¥ Ty PAZERELT, FOEREZHEETS
L CDNAME  BEICERGLHELER L CRET 2 5
THEVHM, 2K DNAZ YN - F#ATH 2 LIZL ) DNA
DRk & BHT HEHIE, WIHODNAY v 1 L - X2 GO#
EHERIIE PRIV AL ALICHEENE. PRIV AL —
A0, EEMETHAERY, Y avrdayNIOlEY, 7
TVERRAEY, T PR B & O R 2 & T Bk
SN, FOWRIBHASNIEILDAE. PRIV AL-2ZT L
DNAYV v 4 L—A L OEUEISHHEINL L2 T, 7
VATOE /) O IO MNEA VAL —ATHEEREB & OHIlELZ
BLETEHENGIRINDL I IR o712 FD72O MFEAY
AL—ZANBLUDNAV ¥ A L—XFNEFRADA—s8T1Y)
VEMICET ATV TR O CHEIO50 %EERE (50%
inhibitory dose, IDs) 3K, F0lt, DL (FPRA VAL —

W34 51Dy, DNAY ¥4 L— R T 5Dk LA C
tf7»¢m#/nzﬁ®@mmu#mhﬁwéﬂfw
Lwn DNAY v 4 L— ABLUHHABYO ALY AL —

23 B EE O MR &V, Thbb Liolkavk
EVEANT EBINEEIIEATVA EEZ LN D, OFLX,
LVFX 3 & (FDR-3354 @ Dy, ki3 2 #1 2461, 3632, 543 TH
W 7% T LVEX I OFLX & 0 & 7 IR 2 A7
T 575, DR-3354 TIZHERFMEIEM & 0104955 £ b, DR
335412 L L CLVEX TIIEIC B L IZ TR Er LR v K
9202 81 5 45 LR AR ERG O 82 13 8 PG oA e & 3t ¢
BLHTHB.
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XU)BLF\@KEE FCHSLLVHESRTVDLY, Thbb
ThFax /a0 FADNAY Y A L—ADEEEHET I
B, ¥/ 2 5FsDNACKEET AT TREATSTHY
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THOLVFXBERHEYHFLHFAY I FTIREIZAEETS
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THEILE 22 (D). TALEAUVYFELEARTIYFIIE
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AT ENFRENS, LA o T, RIICLVFEXMMRixG 217
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minimum inhibitory concentration, MICy) & €1 #410.78, 0.39,
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aureus (A F 1) V&SP B & UF Pseudomonas aeruginosa (254
FTEMIC %222 L3 TEY, MEMERAEDERIC
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IR AREEN TV EHE VDT, LVFEXDES K
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AHFFEIZ & D, LVFX 20035 & UP 500 g i FERIEAITESR
EFEN 2 5 ITAIF NI, BERB I THE Y F ORI
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TG aF R OWTFERMEADCHIEICE X ITTHEI R
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500 gEAIC X ) OPIRIBDIET % & UM b HRIG D 2L AT —
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T 7u7aFH > (ciprofloxacin, CPFX) O &M% #E L,
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) AN, 1000ugEATRAEREICBEWTLEENALR
7= &9 . Marchese 5 % Stevens 5 i OP 2 D THREF L
TV WA, BB L I TOWE D9 9Dh 555 &
TAFRE Ty FIFEEICS LIZTEREO R P TiE OPIRIF
DIET A D R B THD, POoRLEMRIGEL LY
BarLELLND.

AEFEIZBNT, 10008 & 052000 4 g W FARPTEA TIZEA
3EEMEICOPIRIBOAELRT & O, FHOIEEFEA I A LN
72 (417, 18). TNHDOBELER LA FhoiEAR4HEE
(R L Z2BRER OGBS & OVEIHIC X A S RET T3, B
BBLTHEERT Y F L ST BAR & B L T LVEXE ARRIZE
LB h o (20, 21). F7, LVFX 10008 X U°
2000 g BEFHAIEASRHMBICERGE{L A BN DT,
LVFX 2000, g B8 FARPIEA 3 B f2 OB & T DM AORRET D
fTof?ds, ARBIUHRYFFELICHES L OEE T
FRAR & I L CLVEX I ARRICH D 0 A2 bid o/ L1z
HoT, ERGIZIIEENAL N T LB ISR E L3
OLNBVIT LRSI o7, OPDOFAIZIE BRI S
FUT= 7)) iR EOREARB O Lo B 5 AR &
NTwa9P) T, ERGEfLESbETELLZ L, BED
LVFX T FAPNE AN SHENRE C T oSiER T2 E L &8
LR H B LR E N B

TNATF U LRI AT = ERE IR SR BT
TRV Ehh ATy EERERE FOREEE LEA~D
RN RSN TS, Mochizuki 512 & i, NFLX 5004 g
WFEREAMIE > T ERIBRBAAY T FTRBNL L2 Do
fodS, BT FCIISER2ICTEAIEBZICHEL, %
DI HIETRHEAT HETLIRBELISHRIED53% Th -7
Cw L KRBV TOBREAE LR OB E R T A L &

&

NB K™ L UHBFRRF 1T 27285, WTFNOMTHN
FEARICBOTOMIEGE LEIZEE TR d o7

ARRFEIZ LD 7 FREICEE T B LTSV EFHL
&% 72500 g D LVEX A - FWFERN (EFEHL7m) 128
FUHHT A EMETH L, O THRNIEEILH 290, g/m]
%A, ZOBREFHROMEBEEBRNLOETELRERNE D
MICy" &35 BB T HIRETH L. F0ED LM LT,
P. acnes 2313 5 LVFX, OFLX, NFIXB XU b2 7 O%%3

- YOMICH, #hEh0.39, 0.78, 6.253 & UF1.56 ng/mlTH

D, LVFEX b 7 vt o o o F & KK L TP acnes 128
WHEHEZRT LS. LiedoT, BAL » XBHEAfHOB
HIEOHE L LCISREIEE SN T WA P acnesHREAI £ D14 H |2
b LVEX W HEREABEHTH A ).

WFERPUTEA SN2 ED B4 IZRAANTEE E s 0T,
LVEX B FARMEA % B BRIG H 4 2 B2 0E AR O RS Tk
EOWRVEETH S, F72, HFHRNEASNIZLVFX A
ORI ED LI IBITL, HBL TV hEMBI LIZL
D, BOZE5HOIRANBITEBROREE & &b TIRMEMM S
LPRAT =LA LVFEXOBIHENT L ) FEHIZRE TE BT
HbH. FIORFEICL O 7 FREBICEEEZ B LIZE 20
ZENHE ML Lo/ LVFX 500 g # W FARMIZEAL, EA
BOMREHBP O LVFXEEZWE L 7=,

Ha s L UH 7 FDLVFX 500 g W FARRIEAZOHF
RRREIZ24RRBCBTLEFNFN222+0.92,g/ml B
L0242+ 034pug/mlTH Y, Li<ELMBEMEREOTE
LREEPOMIC," % 24 BERIIBEE T 2 WLk
7o (K22). WT-H0 0 OWEOWEERIE, BAHThb bR
(&) BIUOWELELEENMT 288 FhHEE) &, B
FTabbBE - R R TEKROPLE T 3 288 @5
HER) T2 KIENE™. B0 OHEEIITHEEN A
WBEEREABE LT WA Z LS CRTRD S ik phE
RNTH Y, FUTH L TRIHEEE TEE TR0 5 OWEH
R hThDEEENTVE™D, R P xF3)
YEHNRZLY UPBERET T ) W B
L BTFHEBENMLTBY, BTy sy~ 4 >
(gentamicin sulfate, GM)*?® s 7oA L P bnT I/
R EE RO RRATHEEBEN L TWEZ L b hT
W5, LVEXDEA 24 M $ TCOM TR AR b £
PHBITFLBIZ4~5FHTHY, LVFXOWEFEH» 500
KRB ILBIERL D TH Y (X22), WHFENEAZRDOMEK
DLVFXIEE S, LVFXIEBTHEEB LML TV £
NS, MRERE (023) PREEOE L - IREE (025) %
ED AT EH AN O LVEGERER, WELZVwThO
AW THHBY Y FICHLAR Y FTHEICE D -
7. BALEBROIHBERES L UOBEAE LR - RKEOH
By EOLVFKIRE I T 2887 T FOLIEFREFRET0
BIUWEOTHhotz. TERIFFD AT = EHIRMEME
TiE, GERBIIBWTHEBREOLVFXAHBE LT (RI).
DT LS LVEX T HRREARICBNTY AT =V ER
IRARAL L RE BT LEETA el L ol HLE
5™3 AR EE - LFLX 200mg % 1 H 2/, 3HMARE ¥/
BORBAAB L CMEFEELNEL, R5KRTH24EH
DB RNBESOETRELER T L#E L. £
DEA L LTHS L LFLX 2SR BARED 2 5 = VICH{RE
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mah, MiEPREIETT2 L& BHAED S LFLX AR H &
naEHERNLE. AFERIZBVTOARBOIRABITE HbY
TEZBE, BRNERE SN LVFXIE A T = CHA%IC X

D AT EFERRBRICTHRSN, ZO®BELIIRBINE EE
1HN5.

IVEX DA S = v EMMEFORASEIIERLBEET B X
BT LA Lz. LA LLVEX B FENEAORBEICE X
BTEEOKRETIX, ERG - VEPHIME 5 X O 0mREr
ELEBYHFEFERYYFEOBIZIZLVFX OfESED
B o, BIE®EZ, RL704ax/ ariThb
LFLX O B LIZTHE ey P F LB F L0
BCRER R LTBY, KFROKREREMTH 72,
—F, Zemel 5™, EBRIYFTFBIUEBEITFIIBITS
GM D #EEE M % ERG O bk & ORI % F\Vv THEBHRRE L
oo PSP ENEDEIEBEARY T T LERYYFT
FEIETL, GMOBTARNEAZRORERIZHEB Y T FIZ
WLERYYFTEIoEWV), ZOHBE LT, GM2®
ATy ERBELREILSNADTEBYFFTREEIL L
ol TREEETHEANL TWVAD.

Fukuda 5™, OFLX®LFIX % ED 7+ 0¥/ 0 wHlid
ATy EREAT AAHBEIEEORTNAS R -2 LT
Wa, FRICHLT, Bl VALY, GMRF 7S Y
VREEDT I )EMAETIEA T VESESRD TE { DX
Sy LA LRETIIMEEECE LCETLALEW) ™,
L7zD o TR AT = v B2 A TAEFTH-TH, 7
VABER O HlE T I RERTIEEOFKEHRRTE
LoTBY, FOLBHIZATZ Y EFEELEROREIFER
FHOBLICENEL, RRPLBIEPOHRE Zemel 50
ERICENE LTRSS EZ LS.

LVFX 500 u g T FHMIEAZ L W Fay T FORERE L
B IRISEMNICESREDOLVFX BT LER L TwAZ &
5, 2000xgIEATIHE HICHBED LVFX 2 EEE R LK -
TRAEIEP 2T T AT &P ENS, LA LLVFX 20008
FEACBOTH il BLIURBEER FEICREREALN 2D
#z. —77, Mochizuki % ™2 NFLX 500 g % /8 L THFEMN
CEALZBSIIHEBLUFRYFFOVLFRIZBNTLE
B L ORGSO KB L ORI 7% K
BEOWIH T B E T AREREVALN I EWmE L, L
BoT, KFFRIZBOTEVTNOBRED LVEXBEEEATY
MEOE LEICREIRALNL Do 228, LVFXOREEAT
BB AEE LEEE0 A5 2 Y EHIRAROBEN B Z5F
BeMEbH DS B, BRI LVEX M FAREA 2T A0
TELMRYKEFEAIEFLIRE LEZD.

HEayHFBLUgaydFondhicBntsd, KFIRIZE
ANENZZLVEX A, FEEARIZB VT HMEDSORMEL 7
TRTOMB TR I N, FEHEYVFFICBVTEAT =
CEHIRMM TR EE % LA LVEX A BIT LT, £
TIEAR 2B LD 2 5 = v S (RN O LVFX R E O H#E
BISEABREIFFEARTIZIZAMTH o/, ZoOFKRE, KR
IZHEA SN LVEX A % AL CfRICBITT B 2 &, 72k
A M O LVFX B AL T 2 T = ¥ SR IR IR A
SHCEOMMP LVFXRENEE 5 2 L B L UZ0RIIZ—
EDOREETAT U PLLVFX KB EhEZZEERLTY
b, FRSYE, 4 XICLVFX % 20mg/kg/H T2 ARMIR S &

OISR LVFKRELRET L2, o Ehid, 41X
TR SR T 3B BICICE EMRES L UHIREHE L - IRk
e 5121000 g/gl EOLVFX LR L THE D, 24BHkE-
THIFLALREL 2d o275, 1HEMAZIZIZ200~400ug/g
WIRELZEWD . —F, A5 %88 Lk VEEERN
LVFX R iR 63 bR - IRAEIEP LVFXIREE D 1% LT &K
ETH o720 ORI, LVFXD AT = A RMESRANICE
YD LEBRL TV, RfELEzHbED L, 2L R
LETH- Th LVFXORZS OBIZEREROREIIE+
FIEETRETH B,

LVFX OIRN#ATE & U TR AR OIR NS & M5
BBIZIE, LVREX AT = v B MR EETE2OTATIZVER
BRI BIT 5 LVFXREORIEFEF B E 2 5. BHERE
7 0= 574 — (high performance liquid chromatography,
HPLC) XXk A7 =V AFMABAO 7 VA0 x /0 L RlRE
DEEICHE LT, AL TELFERBETE 7L
¥/ aryFoMBERtSTHELENRTWSE?. £Z T
FNH ) R A OMBEARET SN TB I, SMELPIE
YCNFLX # &5 H 5 Ly FILBVT A5 = &FHE» S
ONFLXH B L, M7V H ) 2 MATHEYF 14 AL, —
MR IE Lt i Ol AR R L. o™ 2 H
WILIZ 95 %R E o gtEEATEIN s h, FoE0EEEY AW
TUCNFLX % 5 L 2 By ¥ FO IR IS4 % ¥ % HPLC
I DRIELZEZ S, BEEECHIE L -8 IRE L I13IZ—3
LzmegE L™ Lo L, LVEXICE L TIRHPLCIZ X i
BHEICEL T AT = EFARAD S O RIIRF ST
WRWOT, LVEXOMHRICEB SN TROLEHETE2EY
Bz, ENETIRYCLVFX % AW TLVFXEBEEHE L
7o. LVFX Db MEHEY L LTiE, mFHIck 250 LVFK
B L UL LVEX S ZNZFNLVEX D 1.2 % B £ U°0.6 %K
HENBOHREENTVEY, MEOHLITRELHBETE S
WA FIZ BT HABIIELTH B LHEEL, FIIETIE
B ENL BEERIETXTICLVFEX 2 50D THH EERXT
LVFX &R 4 a5 L7,

Htay F XOMBE AT = 2 EE R VR E A 5= >
REAPIBOMBEAE LI, 2E0T, 272 rHAED
& 5 A ORI B EE & A3 2 B e & M ek L
EAMLTHET A eFEI L wEEILNE. LELT7 b
FuF ) REETFHICNET S I EOTE S MERES
MERERWE ST AN TRV, BEIIBWTEETOMEE
FEOB L GARAE PR R SN TV A, BT DOET
FHMBOBEEOEYH Y, GARHEILHER~OHEHF D
R B L OBEEOTARIEOHEMIZE X I2TREIKE
WeBEbLNE, THOSOMESICELTIEINE TR ENT
WRVOT, R TIE GALIE D & el % Ik % HBRE L 7.
GAMLBETRES AR L BReE Lz v L
HTEZ (W27 %, $10%DBEEOHMS & #9520 % D
EHRAOLVFX DiRHAEAR SN2, BT L DBERNAEL
BLUESHEANOLVFX DR % EfMEICRkD S 2 L IIATERT
HY, FHRLVFXEELZFETAIZLRIRETHE. —7,
FEEETIHEERENOELLEZE~DOLVFX Ol IIET 5
A, MR BEAE LR eIl T A SIXEL
¢ (026), WGP LVEX RS i 1575 L =it LR OR
BhSIFIBHEFELLNE, LI2AFoT, IREBKEANO 7 VAT
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¥ /0 VEIBREOGICH 72 o TIIHBOESEIC L 28
+REERTHLENS L L LD, 4HE SRR
DRBKFEELBDbh 5.

ARBFFIZ 3BV TLVFX 500 p g B RRTEA L Y FHEIRIZ 82
BEBIIZEY, »2EABRLEL L b 24KHICHA)ME
HIRAEOTELEREOMIC,? 2 EET 52 L L
20, BRICHS S ETE L, vHEBL UL POWMTR
BREZFNENH LD BLUH4mITH Y, v HFLEED
LVFX 23 EA LI e METFARROLVEXBE 30T
Lid, BEAETAIHLBLUC ML, BHEAELEZVYY
FeTRIEFEEFEL A THREESEHSLTEL®, ¢ MH
WABIZIIREEE TR L B LENEH IO THEGHT 2B
I LVEX T AEPEAR & LT3 500ug 2 R~ & Tl ke

WEFEZSNB. LVFX 500ug a7t METARPICHE L

A IR O LVFXIRE I 125, g/ml & 2 0, #IE
HIRAAOFTELZEREOMIC " Z+ 0 HEBT A, Lizat
- T LVFX 5004 g B FAPHE A B HRA £ DG EIZB W T
BEPOFRALRFETHAS T,

& E

LE7OFY Y (LVFX) B & UZ O EADRI354 D
BECBLITRELHERY Y FORBBBMERGD all, bk
BLUOPEIEL LTHEMEL, &5ICLVFXOWT&EN
EACHECB L TEE AR LUFREY Y FIIBNT
ERGDail, bif, ci, OPB L UVEP % & (NI MG FAIRAE
EEREL LTHETL, TROKGREHL. $-LVFEXOKO
K514 ORARITE & CLVFX O FEPIEA K O IR ARSI g%
BeEYHFBLUERYTFEZHVTHERIL, TROKR
157,

1. FHEARERGZ & 55 T2, LVFX 300 M B L U
DR-3354 100, M 3 CIX ERG & 1% b 2 22 o 7278, LVFX
500 M 3 & U°DR-3354 300 M #E i Tld OPIRIBIZE T L /2.
IR ERG (2 & b % & 72 & SR 1 E DR3354 12 L T
LVFXTHE, RFERAEERTHERICE LIZTREIZERNA
Y (AR

2. LVFX 200y g ¥ 7213500 4 g OB FHAEA TR Y 4
FBELUFEYY XL DIZERG & H#ICEILIE %4 » 7295,
LVFX 1000pg ¥ 72122000 g DR FARPIEA TIEAEG Y+ FB
SUHEYHFLLIZOPOHRESF—ERIZET LA, wih
DEABIZBWVTH ERGD c#iB L O'VEP o IR 412 1L
7% <, MBI SREICH S 2B i d o /2.

3. LVFX 20mg/kg OH5HROBABITIE, BBYFFT
RS IRBZRICEDE L, ZORITEHHEREL L d10@d L
oKL, HEYETIRES 1~ 6BEBTIZIZARET
Hotz.

4. LVFX 20mg/kg #O#%5 2 BE%ICB VT, LVFX#E
BT, BEARB EURRELRED X7 = Y EEAMBTIE
By FeHFayFFLOBMTEEIIIHELZ o 228
ITHERAES L CHIREE2 202 7 = v &FRE#KTIIaE
THF I LR Y ETCHERICE o2,

5., LVFX 500u g W FAPNIEABOR FARN LVFXRE X H
BRITHFGYYFL D ICRBOMER LR, MEERNED
FELREBEOMICy 2 EARSZ LD 24RMER L. IT
HEREBLIOWBEERELE - IRER2 DX 7 = aFIRE

#

BALVFXREINE L 72WTFhoREIIBW T HEBE Y
WKELEBYFEFTEEIIE 7. LVFXMTARIEARI
LVFEX BB FO AT = v e RABRNICERECBITL
BE L.

6. BRAMHZNE L CHBFEMICLVFL 200pgB X O
500 g FHRMIEANE Y T FRIEICHL h LR EEEL 5 X 2w,
Lo LLVFX# A 7 = v &R RARAIC RIS h 2 D BE T
50T, LVFXOHERIOFikS B L UEHBO %5 0R
WIEIRFBEEOBRIC+HCEETRETH S,

MERZZ RS, BEE - MEEZED Y £ U7z BT —R8E
CREOHELEYEY. ILRELHERE - HghtEb ELLe
RKRETAV b=ty 5 —F EUEE, % MIABLICROR
HBELET. MBSl LoBEAEL, WTHTFHEL,
ANRRER A, RRERE L, HHEE LI Lo, REFRICHEN
TEWELAHHELRSEL, RNRTEL, BHEZPIR CRER
LEY. $EELHBELHL Y £ LA AECEIICR CRHEL
F5. ERBA - EEOERIIOWCHBH TSV E LATESETER
KEHEREICRSRLET.
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Abstract

The nontoxic intravitreal dosage and intraocular pharmacokinetics of levofloxacin (LVFX) after its intravitreal and oral
applications were studied in albino and pigmented rabbits to establish ophthalmic usage of LVFX by topical and systemic
administrations. The effects of LVFX and its isomer (DR-3354) on the retina were evaluated by in-vitro electroretinogram
(ERG) in albino rabbits. The effects of intravitreal injection of LVEX on the ERG, visually evoked potential (VEP) and
retinal histology were also studied in albino and pigmented rabbits. The intraocular penetration of LVFX was studied in
albino and pigmented rabbits after an oral administration of 20 mg/kg “C-LVFX. The in-vitro ERG remained unchanged
during perfusion with 300 xM of LVFX and 100 #M of DR-3354. The oscillatory potential diminished with 500 M of
LVFX and 300 #M of DR-3354. Thus, the effects of LVFX and its isomer on the retina were different. An intravitreal
injection of 200 or 500 1 g LVFX caused no ERG changes. The oscillatory potential transiently deteriorated with intravitreal
1000 and 2000 xg doses of LVFX in albino and pigmented rabbits. No abnormal changes were observed in the VEP and
retinal histology with any intravitreal LVFX dosage mentioned above. The LVFX concentration in the melanin-containing
tissues, such as the iris-ciliary body and the choroid-retina, was significantly higher in pigmented rabbits than in albino rabbits
2 hours after an oral administration. The LVFX concentration in the ocular tissues without melanin was similar in albino and
pigmented rabbits 2 hours after an oral administration. The intravitreal concentration of LVFX was similar in both albino and
pigmented rabbits at all measuring points after intravitreal injection of LVFX. The LVFX concentration in the melanin-
containing tissues, such as the iris-ciliary body and the choroid-retina, was significantly higher in pigmented rabbits than in
albino rabbits after intravitreal injection. Hence, the intraocular penetration and pharmacokinetics of LVFX were markedly
affected by its affinity for melanin. An intravitreal injection of 500, g of LVFX was nontoxic to the rabbit retina and
maintained its intravitral concentration above the 90% minimum inhibitory concentration of LVFX against the main bacteria
responsible for endophthalmitis for at least 24 hours. These results indicate that LVFX would be useful for the treatment of
bacterial endophthalmitis. Because of its persistency in melanin-containing ocular tissues, due attention should be payed to
avoiding ocular hazard effects in repeated topical administration and long-term systemic administration of LVFX.



